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The Problem

aloss Of Context From Elicitation To Development

aMissing Traces Back To Stakeholder.
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What is Fly on the Wall?

= ¥

<<describes>> <<describes>> <<describes>>

MA

| 3
<<is constrained>> <<may impact>> :v)

A short press on the
toggle will cause the
window to raise/lower
all the way

Driver must be able to
quickly raise / lower
the windows to pay toll

Power Windows
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Motivation for Fly on the Wall

Distribution of 85 release defects by root cause

40% of defects

: ue to incorrect
: recorded
requirements

ccM NRC NRM WP 1P TSI NTI BC
Root cause categories

Impact of Organizational Structure on Distributed Requirements Engineering Processes: Lessons Learned,
GSD First International Workshop on Global Software Development for the Practitioner, 2006
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Benefits

Q0riginal stakeholder requests become part of project
knowledge base
aVideo clips provide more context than pure transcripts

abody language, way of speaking, train of reason, discussion
dynamics

aMeeting record is complete and correct
QaRationale for the Requirements is available

aW
aW
aW

no introduced this requirement?
ny was the requirement introduced?

nen was this requirement introduced?

Qetc...
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Envisioned Scenarios 1

» Focus Group Meeting in a hospital

If somebody with a
serious injury is
hospitalized, we

Immediately have

to take care of that

Captured meeting o 3
record, splitinto ’ - .
requirement clips Developer in China

RE Database / Sysiphus

When updating a patient
record, do nurses get
interrupted? And why?

Copyright 2006 © SiemensCorporate Research 6



SIEMENS CORPORATE RESEARCH

Towards a Framework for Real-Time Requirements Elicitation §JEMENS

Envisioned Scenarios 2

» Turnover on project

Why cant | just lock the system
after a short idle time?

L0 R R

Sysiphus

If somebody with a
serious injury is
hospitalized, we

Immediately have

to take care of that

o

More context than a textual
requirements specification!
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Envisioned Scenarios 3
- ™

+ Following a ‘blue collar’ worker That's what we

have identified as
requirements

RE Database / Sysiphus
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Requirements Elicitation Taxonomy

. Why do we need a Taxonomy?
o Support multiple Elicitation Techniques

. Which differences are important (for us)?
o Mobility

o Expected kind of raw requirements
o Structure of meetings
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Requirements Elicitation
Taxonomy

Requirements

Elicitation Technique

Office Based Elicitation

Mobile Elicitation

Requirements
Workshop

FOCUS
Group

JAD

User
Observation

Task
Observation

Ethnography

Focus on this category :> Scoping!

Copyright 2006 © SiemensCorporate Research

10



SIEMENS CORPORATE RESEARCH

Towards a Framework for Real-Time Requirements Elicitation §JEMENS

Statement Extraction

Goal

. Extract raw requirements from the video record
automatically in real time

Motivation
- Nobody wants to watch a 2 hour meeting video

. Considerable effort for post-processing decreases
practical benefit of the system

+ Multiple short clips are easier to access than one
long record (searching, browsing).
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What needs to be done?

» Mark beginning and end of a raw requirement

. Annotate the video with additional information
o Speaker, Topic, Keywords, Additional Notes

Technical Issues:

. Total distraction from the meeting when adding
information

. Automatic generation of annotations
o Although possible for most items, this is out of scope
for now

. How to generate the markings automatically?
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Structures of Requirements

Elicitation Meetings

. Some Meetings follow structures (agenda,
presentation)

» Structures are not followed strictly!

:>Inherent structuring probably not suitable for
automatic processing

ﬁ> Impose a structuring on the meeting, that does
disturb the group dynamics but is suitable for
automatic processing
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Solutions

. Basic Solution
o Set markings manually

o Allow correction of markings (during meeting and afterward)
. More Sophisticated

o Set marking manually, but use automatic correction, e.g. move it
to the point when the current speaker started talking

. More Intrusive
o Use a small grammar of keywords, a trained facilitator and a
speech recognition system

. Other?
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Hardware

- What requirements do we have?
o Depends on the supported Elicitation
Techniques

o Transportability

o Low Setup Time/Personnel Expense

o Partially standalone

o ~40 hours of video throughout a project

. Can we meet those requirements?
o Yes, we can!
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Hardware for Moblle EI|C|tat|on

NOIKILA
Nseries

. Video Capture capablllty (MPEG 4) with stereo sound

+ Internal memory for 90 minutes video capturing in ‘DVD-
similar’ quality

. Extensible with memory cards up to 2GByte (internal =
50MByte).
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Hardware for Office Based Elicitation

4 Possibilities

. Single static camera

. Single moving camera

- Multiple cameras

. Omni directional camera.
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Omni Directional Cameras
Using a mirror Camera Array
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System Architecture

Presentation

Sysiphus
Connection

Standalone
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Sysiphus
»>Designed for Collaboration in Distributed
Environments
»Modeling Tool
>0One repository for all artifacts

»More information:
»>http://sysiphus.in.tum.de/

Copyright 2006 © Siemens Corporate Researc h
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Summary

vImprove requirements elicitation process
vProvide correct and complete meeting records
vBridge the gap between developer and customer
vProvide Rationale for Design Decisions

Next Steps

vAdd MPEG-7 Annotations

vAdd support for an omni directional camera
vIntegrate speech recognition system

v Add Browsing and Searching Interface

Copyright 2006 © SiemensCorporate Research

21



SIEMENS CORPORATE RESEARCH

Towards a Framework for Real-Time Requirements Elicitation §JEMENS

Bibliography

[1] B. Berenbach. Toward a unified model for requirements engineering. In ACSE Fourth
International Workshop on Adoption-Centric Software Engineering, pages 26-29, 2004.

[2] B. Berenbach. Impact of organizational structure on distributed requirements engineering
processes: Lessons learned. In GSD First International Workshop on Global Software
Development for the Practitioner, 2006.

[3] M. J. Bickerton and J. Siddiqi. The classification of requirements engineering methods. In
IEEE Symposium on Requirements Engineering, pages 182-185. IEEE Computer Society,
1993.

[4] J. Brotherton, J. Bhalodia, and G. Abowd. Automated capture, integration and
visualization of multiple media streams. In International Conference on Multimedia
Computing and Systems, p. 54. IEEE Computer Society, 1998.

[5] B. Bruegge, O. Creighton, and M. Purvis. Software cinema. In CHI ‘04 Workshop on
|dentifying Gaps between HCI, Software Engineering and Design, and Boundary Objects to
Bridge Them, Apr. 2004.

[6] P. Chiu, A. Kapuskar, S. Reuimeier, and L. Wilcox. Room with a rear view: Meeting
capture in a multimedia conference room. |IEEE Multimedia, 7(4):48-54, 2000.

[7] M. Christel, T. Kanade, M. Mauldin, R. Reddy, S. Stevens, and H. Wactlar. Informedia
digital video library. Communications of the ACM, 38(4):57-58, 1995.

Copyright 2006 © SiemensCorporate Research 22



SIEMENS CORPORATE RESEARCH

Towards a Framework for Real-Time Requirements Elicitation §JEMENS

[8] M. G. Christel, D. P. Wood, and S. Stevens. Amore: The advanced multimedia organizer
for requirements elicitation. CMU/SEI-93-TR-12, 1993.

[9] R. Cutler, Y. Rui, A. Gupta, J. Cadiz, |. Tashev, L. He, A. Colburn, Z. Zhang, Z. Liu, and S.
Silverberg. Distributed meetings: a meeting capture and broadcasting system. In
International Conference on Multimedia, pages 503-512. ACM, 2002.

[10] J. Foote and D. Kimber. Flycam: practical panoramic video. In Eighth ACM International
conference on Multimedia. ACM, 2000.

[11] P. Haumer, K. Pohl, and K. Weidenhaupt. Requirements elicitation and validation with
real world scenes. TSE Special Issue on Scenario Management, 24(12):1036-1054, 1998.

[12] A. G. Hauptmann. Lessons for the future from a decade of informedia video analysis
research. In International Conference on Image and Video Retrieval. Springer-Verlag
Berlin Heidelberg, 2005.

[13] A. M. Hickey and A. M. Davis. Elicitation technique selection: How do experts do it? In
11th IEEE International Requirements Engineering Conference, pages 169-178. IEEE
Computer Society, 2003.

[14] M. Jirotka, C. Heath, and P. Luff. Ethnography by video for requirements capture. In RE,
pages 190-193. IEEE Computer Society, 1995.

[15] H. Kaiya, M. Saeki, and K. Ochimizu. Design of a hyper media tool to support
requirements elicitation meetings. In H. A. M"uller and R. J. Norman, editors, Proceedings:
Seventh International Workshop on Computer-Aided Software Engineering, pages
250-259. IEEE Computer Society, 1995.

Copyright 2006 © SiemensCorporate Research 23



SIEMENS CORPORATE RESEARCH

Towards a Framework for Real-Time Requirements Elicitation §JEMENS

Bibliography
[16] N. A. M. Maiden and G. Rugg. Acre: selecting methods

for requirements acquisition. Software Engineering
Journal, 11(3):183-192, 1996.

[17] N. Miura, H. Kaiya, and M. Saeki. Building the structure
of specification documents from utterances of

requirements elicitation meetings. In APSEC, page 64.
IEEE Computer Society, 1995.

[18] Y. Rui, A. Gupta, and J. Cadiz. Viewing meeting
captured by an omni-directional camera. In SIGCHI

Conference on Human factors in computing systems,
pages 450-457. ACM, 2001.

[19] M. Saeki, K. Matsumura, J. Shimoda, and H. Kaiya.
Structuring utterance records of requirements elicitation

meetings based on speech act theory. In ICRE, pages
21_30, 1996 Copyright 2006 © Siemens Corporate Researc h

24



Towards a Framework for Real-Time Requirements Elicitation §JEMENS

Questions?
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